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Razor Assembly 

BACKGROUND OF THE INVENTION 
Technical Field. 

[0001] This invention relates to shaving devices in general, and to shaving 
devices that include a shaving aid in addition to one or more razor blades in 
particular. 

Background Information. 

[0002] Modern safety razors include a plurality of razor blades disposed 
within a cartridge that is pivotally or rigidly mounted on a handle. Each of the 
razor blades has a cutting edge that is contiguous with a shave plane. Some 
safety razors (also referred to hereinafter as razor assemblies) have a disposable 
cartridge for use with a reusable handle, while others have a handle and cartridge 
that are combined into a unitary disposable. Razor cartridges often include a strip 
comprised of shaving aids (e.g., lubricating agents, drag reducing agents, 
depilatory agents, cleaning agents, medicinal agents, skin conditioning assets, 
etc.) disposed aft of the razor blades to enhance the shaving process. The terms 
"forward" and "aft", as used herein, define relative position between features of the 
safety razor. A feature "forward" of the razor blades, for example, is positioned so 
that the surface to be shaved encounters the feature before it encounters the 
razor blades, if the razor assembly is being stroked in its intended cutting direction 
(e.g., a guard is typically disposed forward of the razor blades). A feature "aft" of 
the razor blades is positioned so that the surface to be shaved encounters the 
feature after it encounters the razor blades, if the razor assembly is being stroked 
in its intended cutting direction (e.g., the aforesaid shaving aid strip disposed aft of 
the razor blades). 

[0003] Most safety razors are designed for use with a shaving preparation. 

The shaving preparation (e.g., shaving cream) is applied to the skin and remains 
there until it is removed during the shaving process, or washed off thereafter. 
Although shaving preparations desirably enhance the shaving process, they also 
have undesirable aspects. For example, shaving cream is impractical in a wet 
shaving environment because the shaving cream is often washed away before the 
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shaving process can be completed. In addition, shaving cream is an item 
independent of the razor that must be purchased and stored by the user; i.e., one 
more item to store in the bathroom. 

[0004] What is needed, therefore, is a razor assembly that can be used 
with a shaving preparation without the above-identified problems, and one that 
can be used in a shower / wet environment. 

DISCLOSURE OF THE INVENTION 

[0005] According to the present invention, a razor assembly is provided that 
includes a razor cartridge that includes one or more razor blades, a shaving aid 
body, a handle, and a linkage having a first member, a second member, and a 
pivot member. The razor cartridge is selectively attached to the first member, and 
the shaving aid body is selectively attached to the shaving aid body. The first 
member and the second member are each pivotally attached to the handle. The 
pivot member is pivotally attached to the handle, the first member, and the second 
member in a manner that enables the razor cartridge and the shaving aid body to 
be moveable relative to the handle. Movement of one of the razor cartridge or the 
shaving aid body in a first direction causes the other of the razor cartridge or the 
shaving aid body to move in a second direction substantially opposite the first 
direction. 

[0006] An advantage of the present invention is the ease of use and safety 
provided by the positional self-adjustment of the shaving aid body and the razor 
cartridge provided by the present invention. The linkage of the present invention, 
and the self-adjusting movement it provides, enables the relative positions of the 
shaving aid body and the razor cartridge to be continuously adjusted so that a 
desirable orientation between the contact surface of the shaving aid body and the 
cutting edges of the razor blades within the razor cartridge can be maintained 
automatically during the shaving process. The linkage is connected to the razor 
cartridge and to the shaving aid body in such a manner that movement of one of 
the razor cartridge or the shaving aid body in a first direction causes the other of 
the razor cartridge or the shaving aid body to move in a second direction 
substantially opposite the first direction. A change in the height of the shaving aid 
body (and therefore the position of the contact surface), for example, can be 
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accommodated automatically relative to the position of the razor blades within the 
razor cartridge. 

[0007] Another advantage of the present invention is that a shaving aid can 
be applied during the shaving process. As a result, the shaving aid within the 
shaving aid body can be successfully applied and utilized within a wet shaving 
environment. The need for an independent source of shaving cream or other 
shaving preparation, and the clutter and mess associated therewith, is 
consequently eliminated. 

[0008] These and other objects, features, and advantages of the present 
invention will become apparent in light of the detailed description of the present 
invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0009] FIG.1 is a diagrammatic front view of a present invention razor 

assembly, partially broken away to illustrate a linkage embodiment. 

[0010] FIG.2 is a diagrammatic side view of the present invention razor 

assembly with a linkage embodiment shown in a first position. 

[001 1] FIG. 3 is a diagrammatic side view of the present invention razor 

assembly with a linkage embodiment shown in a second position, illustrating the 

shaving aid body in an eroded state. 

[0012] FIG.4 is a diagrammatic front view of a present invention razor 

assembly, partially broken away to illustrate a second linkage embodiment. 
[0013] FIG. 5 is a diagrammatic side view of the present invention razor 

assembly including the second linkage embodiment. 
[0014] FIG.6 is a diagrammatic illustration of the second linkage 

embodiment in a first position. 

[0015] FIG.7 is a diagrammatic illustration of the second linkage 

embodiment in a second position. 

DETAILED DESCRIPTION OF THE INVENTION 

[0016] Now referring to FIGS. 1-5, the present invention razor assembly 10 

includes a razor cartridge 12, a shaving aid body 14, a handle 16, and a linkage 



18. The razor assembly 10 can be described as having a width 20, a length 22, 
and a height 24. 

[0017] The razor cartridge 12 includes one or more razor blades 26 
attached to a frame 28. Each of the razor blades 26 has a cutting edge 30. The 
razor cartridge 12 is connected to the linkage 18 as will be described in more 
detail below. 

[0018] The shaving aid body 14, which includes a contact surface 32, is an 
erodable solid body that comprises one or more shaving aid materials (e.g., 
lubricating agents, drag reducing agents, depilatory agents, cleaning agents, 
medicinal agents, skin conditioning agents, etc.) to enhance the shaving process. 
The shaving aid body 14 is not limited to any particular type of shaving aid 
material, but rather can be selectively formulated to suit the application at hand. A 
solid soap material is an example of an acceptable shaving aid material for use in 
a wet shaving environment. In FIGS. 1-5, the shaving aid body 14 is shown as a 
single oval having a center aperture 34 in which the razor cartridge 12 is 
disposed. In alternative embodiments, the shaving aid body 14 can comprise one 
or more sections adjacent the razor cartridge 12; e.g., a forward portion, an aft 
portion, and/or side portions. Typically, but not necessarily, the shaving aid body 
14 is mounted on a base 36 configured to support the shaving aid body 14. For 
those embodiments that do include a base 36, the shaving aid body 14 may be 
produced with the base 36 or it may be produced separately from the base 36 and 
subsequently attached. Examples of the present invention shaving aid body 14 
and base 36 are disclosed in United States Patent Application Serial No. 
10/367/255 filed on February 14, 2003, which is hereby incorporated by reference 
herein. 

[0019] Referring to FIGS. 1-3, a first embodiment of the linkage 18 includes 

a first link 38, a second link 40, and a pivot link 42. The first link 38 includes a 
pivot end 44, a cartridge end 46, and at least one pivot mount 48 disposed 
therebetween. The pivot end 44 of the first link 38 is pivotally attached to the 
handle 16. The cartridge end 46 of the first link 38 is connected to the razor 
cartridge 12. The second link 40 includes a pivot end 50, a body end 52, and at 
least one pivot mount 54 disposed therebetween. The pivot end 50 of the second 
link 40 is pivotally attached to the handle 16. The body end 52 of the second link 
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40 is connected to the shaving aid body 14. The pivot link 42 includes at least 
one first-link arm 56, at least one second-link arm 58, and an axis of rotation 60. 
In the embodiment shown in FIGS. 1-3, the first-link arm 56 and second-link arm 
58 extend outwardly on opposite sides of the axis of rotation 60. The first-link arm 
56 and the second-link arm 58 may be disposed circumferentially closer to one 
another in alternative embodiments. The first-link arm(s) 56 and the pivot 
mount(s) 48 of the first link 38 are engageable with each other to form a pivotable 
connection therebetween. The second-link arm(s) 58 and the pivot mount(s) 54 of 
the second link 40 are engageable with each other to form a pivotable connection 
therebetween. The pivotal connections between the arms 56,58 and the pivot 
mounts 48, 54 can assume a variety of different configurations (e.g., ball and 
socket, etc.) and are not, therefore, limited to any particular configuration. 
[0020] Referring to FIGS. 4-7, a second embodiment of the linkage 18 

includes a first link 38, a second link 40, and a pivot link 42. The first link 38 
includes a pivot end 44, a cartridge end 46, and at least one pivot mount 48 
disposed therebetween. The pivot end 44 of the first link 38 is pivotally attached 
to the handle 16. The cartridge end 46 of the first link 38 is connected to the razor 
cartridge 12. The second link 40 includes a pivot end 50, a body end 52, and at 
least one pivot mount 54 disposed therebetween. The pivot end 50 of the second 
link 40 is pivotally attached to the handle 16. The body end 52 of the second link 
40 is connected to the shaving aid body 14. The pivot link 42 includes at least 
one first-link arm 56, at least one second-link arm 58, and an axis of rotation 60. 
In the embodiment shown in FIGS. 4-7, the first-link arm 56 and second-link arm 
58 extend outwardly on opposite sides of the axis of rotation 60. The first-link arm 
56 and the second-link arm 58 may be disposed circumferentially closer to one 
another in alternative embodiments. The first-link arm(s) 56 and the pivot 
mount(s) 48 of the first link 38 are engageable with each other to form a pivotable 
connection therebetween. The second-link arm(s) 58 and the pivot mount(s) 54 of 
the second link 40 are engageable with each other to form a pivotable connection 
therebetween. The pivotal connections between the arms 56,58 and the pivot 
mounts 48, 54 can assume a variety of different configurations (e.g., ball and 
socket, etc.) and are not, therefore, limited to any particular configuration. 
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[0021] Referring to FIGS. 1-7, the linkage 18 connects to the razor cartridge 

12, shaving aid body 14, and handle 16 in such a manner that movement of one 
of the razor cartridge 12 or the shaving aid body 14 in a first direction causes the 
other of the razor cartridge 12 and the shaving aid body 14 to move in a second 
direction substantially opposite the first direction. This relative movement may be 
referred to as a "seesaw" type movement. 

[0022] In the embodiment shown in FIGS. 1-3, for example, the pivot ends 
44,50 of the first and second links 38,40 are shown aligned and pivotally attached 
to the handle 16 about a common axis 86. The pivot ends 44,50 can be 
positioned adjacent but apart from one another (e.g., parallel and spaced apart) in 
alternative embodiments. The first link 38 is shown disposed between two- 
second links 40. The pivot link 42 is pivotally attached to the handle 16 at a 
position disposed between the pivot ends 38,40 and the opposite cartridge end 46 
and body end 52 of the respective first and second links 38,40. 
[0023] In the embodiment shown in FIGS. 1-3, clockwise rotation of the first 

link 38 about its pivot end 44 causes the pivot link 42 to rotate in a clockwise 
direction about its axis of rotation 60. The clockwise rotation of the pivot link 42, 
in turn, causes the second link 40 to rotate in a counterclockwise direction about 
its pivot end 50. As a result, the razor cartridge 12 attached to the first link 38 
moves in first direction (depicted by arrow 88) and the shaving aid body 14 
attached to the second link 40 moves in a second direction (depicted by arrows 
90) that is substantially opposite the first direction. In a similar manner, 
counterclockwise rotation of the first link 38 causes the second link 40 to rotate in 
a clockwise direction. In this embodiment, the axis of rotation 60 of the pivot link 
42 is substantially parallel to the axis(es) 86 about which the pivot ends 44,50 of 
the links 38,40 rotate. 

[0024] In the embodiment shown in FIGS. 4-7, clockwise rotation of the first 

link 38 about its pivot end 44 (FIG.6) causes the pivot link 42 to rotate in a 
clockwise direction about its axis of rotation 60. The clockwise rotation of the pivot 
link 42, in turn, causes the second link 40 to rotate in a counterclockwise direction 
about its pivot end 50. As a result, the first link 38 moves in first direction 
(depicted by arrow 92) and the second link 40 moves in a second direction 
(depicted by arrow 94) that is substantially opposite the first direction. In a similar 
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manner, rotation of the first link 38 in a counterclockwise direction (FIG. 7) causes 
the second link 40 to rotate in a clockwise direction. As a result, the first link 38 
moves in first direction (depicted by arrow 98) and the second link 40 moves in a 
second direction (depicted by arrow 96) that is substantially opposite the first 
direction. In the embodiment shown in FIGS. 4-7, the axis of rotation 60 of the 
pivot link 42 is substantially perpendicular to the axis(es) 86 about which the pivot 
ends 44,50 of the links 38,40 rotate. 

[0025] The consequence of the above-described "seesaw" movement is 
that the contact surface 32 of the shaving aid body 14 can be maintained 
approximately co-planar with the cutting edges 30 of the razor blades 26 within 
the razor cartridge 12. 

[0026] The pivotal connections between the first link 38 and the razor 
cartridge 12, and between the second link 40 and the shaving aid body 14, can be 
direct or indirect. In a direct pivotal connection, the link 38,40 is directly 
connected to the respective razor cartridge 12 or shaving aid body 14. In an 
indirect connection, one or more intermediate members are disposed between the 
link 38,40 and the respective razor cartridge 12 or shaving aid body 14. For 
example, it is disclosed above that the shaving aid body 14 is typically mounted 
on a base 36 for support. In such an arrangement the second link 40 is pivotally 
attached to the base 36 or other intermediate member rather than directly to the 
shaving aid body 14. Hence, the second link 40 is indirectly pivotally connected to 
the shaving aid body 14. 

[0027] The relative positioning of the pivot ends 44,50 and the pivot link 42 
within the handle 16 can be manipulated to add mechanical advantage and/or the 
relative amounts of travel of the attached razor cartridge 12 or shaving aid body 
14. The exact relative positioning of the pivot link 42 pivot point and the pivot end 
44,50 pivot points can be chosen to suit the application at hand. 
[0028] The term "approximately co-planar", as used herein, is used to 
describe any and all relative positions of the shaving aid body 14 and the razor 
cartridge 12 wherein the surface to be shaved (e.g., compliant skin) can be in 
contact with the contact surface 32 of the shaving aid body 14 and the cutting 
edges 30 of the razor blades 26. 
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[0029] The area of the shaving aid body 14 contact surface 32 is selectively 
sized relative to the surface area of the razor cartridge 12 that is intended to be in 
contact with the surface to be shaved (referred to hereafter as the "razor cartridge 
contact surface area"). During the shaving process, the user forces the razor 
assembly 10 against the surface to be shaved. The force, which can be 
described in terms of pressure (force per unit surface area), is uniformly applied to 
the shaving aid body 14 and the razor cartridge 12. If the surface area of the 
shaving aid body contact surface 32 and the razor cartridge surface area are 
equal, then the force applied by the user against the shaving aid body 14 and the 
razor cartridge 12 will likely also be equal. On the other hand, if the surface area 
of the shaving aid body contact surface 32 exceeds that of the razor cartridge 12, 
the force transmitted to the linkage 18 via the shaving aid body 14 will exceed that 
transmitted to the linkage 18 via the razor cartridge 12. As a result, the razor 
cartridge 12 will be biased towards the surface to be shaved. Hence, the surface 
area of the shaving aid body contact surface 32 is selectively sized relative to the 
razor cartridge contact surface 32 area to provide a desirable result. 
[0030] The relative sizing of the surface areas of the shaving aid body 
contact surface 32 and the razor cartridge contact area can be selectively chosen 
in combination with the above described relative positioning of the pivot link 42 
pivot point and the pivot end 44,50 pivot points to either cancel out mechanical 
advantage or to add mechanical advantage. 

[0031] The handle 16 can include, but is not limited to, a stem, or a body 
having an internal cavity, or some combination thereof. The preferred handle 16 
includes an ergonomic body that includes an internal cavity for housing the 
linkage 18 and in some instances a portion of the shaving aid body 14. The 
ergonomic shape of the body facilitates the use of the razor assembly. As stated 
above, the handle 16 includes a pivotal connection to the first link 38, second link 
40, and the pivot link 42. The pivotal connections between the handle 16 and the 
links 38,40,42 can assume a variety of different configurations (e.g., ball and 
socket, etc.) and are not, therefore, limited to any particular configuration. 
[0032] During operation of the razor assembly 10, the razor cartridge 12 is 

typically initially positioned such that the cutting edges 30 of the one or more razor 
blades 26 within the razor cartridge 12 are approximately co-planar with the 
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contact surface 32 of the new shaving aid body 14. During use, the razor 
assembly 10 is exposed to water and the razor assembly 10 is drawn along the 
surface to be shaved. As a result, the shaving aid body 14 begins to erode and 
provide, for example, a lubricating medium for the surface to be shaved. As the 
user shaves, the erosion of the shaving aid body 14 causes the shaving aid body 
14 to decrease in height Absent a mechanism to account for the change in 
height to the shaving aid body 14, the razor cartridge 12 would be exposed and 
the lubricating function provided by the shaving aid body 14, inter alia, would be 
inhibited. 

[0033] The present invention razor assembly 10 advantageously enables 
the shaving aid body 14 and razor cartridge 12 to maintain the original orientation 
between the contact surface 32 of the shaving aid body 14 and the razor blades 
26 of the razor cartridge 12. Force applied by the user is approximately 
distributed to those portions of the razor cartridge 12 and shaving aid body 14 in 
contact with the surface to be shaved. As the shaving aid body 14 erodes and the 
contact surface 32 of the shaving aid body 14 consequently changes, the relative 
positions of the shaving aid body 14 and the razor cartridge 12 change. The 
orientation of the razor cartridge 12 and the contact surface 32 of the shaving aid 
body 14 does not change, however. The force applied to the razor assembly 
causes the razor cartridge 12 to move in the direction of arrow 88, and the linkage 
18 to pivot. The pivotal (i.e., "seesaw") movement of the linkage 18 causes the 
shaving aid body 14 to travel in the direction of arrow 90; i.e., substantially 
opposite the direction of arrow 88. As a result, the shaving aid body contact 
surface 32 is maintained approximately co-planar with the cutting edges 30 of the 
one or more razor blades 26 within the razor cartridge 12. 
[0034] In terms of the embodiment shown in FIGS. 1-3, movement of the 

razor cartridge 12 toward the interior of the handle 16 (i.e., arrow 88) causes the 
first link 38 to move in a clockwise direction. Clockwise movement of the first link 
38 causes the pivot link 42 to also rotate in a clockwise direction. The clockwise 
rotation of the pivot link 42, in turn, causes the second link 40 to rotate in a 
counterclockwise direction. As a result, the shaving aid body 14 attached to the 
second link 40 moves away from the interior of the handle 16 (i.e., arrow 90). 
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[0035] In terms of the embodiment shown in FIGS. 4-6, movement of the 

razor cartridge 12 toward the interior of the handle 16 (i.e., arrow 92) causes the 
first link 38 to move in a clockwise direction. Clockwise movement of the first link 
38 causes the pivot link 42 to also rotate in a clockwise direction. The clockwise 
rotation of the pivot link 42, in turn, causes the second link 40 to rotate in a 
counterclockwise direction. As a result, the shaving aid body 14 attached to the 
second link 40 moves away from the interior of the handle 16. 
[0036] Referring to FIGS. 4, 5, and 7, movement of the shaving aid body 14 

toward the interior of the handle 16 (i.e., arrow 96), conversely, causes the 
second link 40 to move in a clockwise direction. Clockwise movement of the 
second link 40 causes the pivot link 42 to rotate in a counterclockwise direction. 
The counterclockwise rotation of the pivot link 42, in turn, causes the first link 38 
to rotate in a counterclockwise direction. As a result, the razor cartridge 12 
attached to the first link 38 moves away from the interior of the handle 16 (i.e., 
arrow 98). 

[0037] Although this invention has been shown and described with respect 
to the detailed embodiments thereof, it will be understood by those skilled in the 
art that various changes in form and detail thereof may be made without departing 
from the spirit and scope of the invention. 



